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Predicting	  and	  managing	  ecological	  response	  to	  a	  changing	  climate	  is	  often	  limited	  by	  an	  incomplete	  
understanding	  of	  response	  thresholds	  and	  biogeographic	  differences.	  For	  example,	  step	  changes	  in	  
rainfall	  and	  runoff,	  and	  threshold	  dynamics	  and	  hysteresis	  in	  ecological	  response	  make	  projection	  of	  
future	  conditions	  difficult.	  To	  combat	  these	  constraints	  we	  propose	  that	  biophysical	  data	  across	  
existing	  climatic	  gradients	  can	  be	  used	  in	  a	  space-­‐for-­‐time	  substitution	  to	  predict	  climate-­‐related	  
ecological	  response	  elsewhere.	  This	  method	  builds	  on	  previous	  attempts	  at	  space-­‐for-­‐time	  
substitution	  by	  using	  patterns	  in	  physical	  and	  physicochemical	  data	  to	  explain	  biological	  differences	  
across	  the	  spatial	  gradient,	  then	  using	  those	  patterns	  to	  formulate	  hypotheses	  of	  temporal	  
ecological	  response	  and	  finally	  testing	  those	  hypotheses	  on	  temporal	  data	  available	  in	  a	  second,	  
similar	  region	  of	  interest.	  	  
As	  an	  example	  application	  of	  the	  method,	  we	  use	  existing	  biophysical	  data	  from	  across	  a	  known	  
longitudinal	  gradient	  in	  rainfall	  and	  runoff	  in	  south-­‐western	  Australian	  estuaries	  to	  quantify	  
trajectories	  of	  ecological	  response	  to	  differences	  in	  freshwater	  flow	  and	  estuarine	  conditions.	  Based	  
on	  these	  trajectories,	  hypotheses	  are	  established	  for	  likely	  climate-­‐related	  responses	  in	  other	  
southern	  Australian	  estuaries	  of	  similar	  latitude.	  Available	  temporal	  physicochemical	  and	  ecological	  
data	  for	  a	  subset	  of	  those	  estuaries	  were	  then	  explored	  for	  evidence	  in	  support	  of	  those	  hypotheses,	  
using	  Victorian	  estuaries	  in	  the	  first	  instance.	  
In	  this	  way,	  we	  are	  able	  to	  identify	  the	  susceptibility	  of	  a	  range	  of	  southern	  Australian	  estuaries	  to	  
climate-­‐related	  changes	  in	  freshwater	  flows.	  By	  assessing	  the	  evidence	  of	  similar	  response	  across	  
regions,	  we	  gain	  an	  understanding	  of	  the	  transferability	  of	  ecological	  risk	  and	  so	  the	  transferability	  of	  
management	  strategies	  across	  estuary	  types	  and	  geographic	  boundaries.	  This	  can	  then	  form	  the	  
basis	  of	  a	  regional	  framework,	  enabling	  identification	  of	  strategic	  management	  options	  that	  aim	  to	  
increase	  estuarine	  resilience	  at	  multiple	  spatial	  scales.	  
	  
	  
